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1 2 

ANTENNA APPARATUS FOR VEHICLES FIG. 1 is an exploded view of an example antenna 

„ , ^ r^^^,^ apparatus according to an embodiment of the present inven- 

BACKGROUND OF THE INVENTION /j„, ^ ^ 

tion; 

1. Field of the Invention FIG. 2 is a schemadc diagram illustrating an example 
The present invention relates generally to antennas. More ^ circuit arrangement forming part of the antenna apparatus of 

particularly, the present invention relates to antenna appa- FIG. 1, according to another embodiment of the present 

ratuscs for vehicles. invention; and 

2. Description of the Related Art FIG. 3 is a schematic diagram illustrating an example 
Certain conventional apparatuses unlock vehicular doors circuit arrangement forming another part of the antenna 

using radio waves. Some keyless entry apparatuses of this apparatus of FIG. 1, according to stiU another embodiment 

type have an exclusive antenna that is set, for example, on of the present invention, 
the rear window glass and a receiving circuit arranged 

within the trunk in order to increase the signal receiving BRIEF DESCRIPTION OF THE EMBODIMENT 

sensitivity. The receiving circuit and the antenna are con- ^^^^^^^^ ^^^.^^ modifications and 

nected through a coaxial cable. One implementahon of this alternative forms. Specifics thereof have been shown by way 

Nrfi^M r M "^r. "^JtoT"^"^ ^P'""^ ^>^^^Ple ^ drawings and will be described in detail 

Utility Model Publication No. H4-86382. ^ ^^^^^^ understood, however, that the intention is not to 

In some implementations, however, a coaxial cable is Umit the invention to the particular embodiments described, 

used to connect the receiving circuit and the antenna. Such ^ On the contrary, the intention is to cover all modifications, 

implementations also require a connector exclusive for the equivalents, and alternatives falling within the spirit and 

coaxial cable, a case for accommodating the receiving scope of the invention as defined by the appended claims, 
circuit, and a power source line for supplying radio waves to 

the receiving circuit. These additional components can sig- DETAILED DESCRIPTION OF THE 

nificantly increase the cost of the keyless entry system. ^ INVENTION 

SUMMARY OF THE INVENTION The present invention is believed to be appUcable to a 

An object of the present invention is to provide an antenna variety of systems and arrangements for receiving remote 

apparatus for a vehicle that solves the problems associated control signals. The invention has been found to be particu- 

with the conventional apparatus described above. l^^^X advantageous in environments in which these signals 

More specificaUy, it is an object of the present invention "^^^j^^^ * ^^h^^^^' ^ appreciation of various aspects 

to provide an inexpensive apparatus that does not require a invention can be gamed through a discussion of 

coaxial cable for connecting the transceiver circuit and the ^^"^^^ application examples operatmg in such environ- 

antenna, a connector exclusive for the coaxial cable, a case menLs. 

for housing the transceiver circuit, and a power source line 35 Referring now to the drawings, FIG. 1 illustrates an 

exclusive for supplying power to the transceiver circuit. The example antenna apparatus according to an embodiment of 

antenna is also used for receiving radio waves generated by the present invention. In the embodiment depicted in FIG. 1, 

the remote control unit within a vehicular compartment. The * column switch 1 is attached to a back side of a steering 

resulting overall reduction in the number of components wheel 2. The column switch 1 is attached, for example, to a 

reduces the cost of the vehicle. steering column section (not shown in FIG. 1) positioned on 

According to one embodiment of the present invention, an ^'^^ steering wheel 2. Operating levers ID 

antenna apparatus for vehicles is characterized in that the disposed at the left and nght hand sides of a 

frequency of a radio wave generated from a keyless entry switch mam body IC, 

apparatus outside a vehicle and the frequency of a radio These levers ID and IE are used to operate, for example, 

wave generated from a remote control unit inside a com- 45 a Aviper operating system circuit, a light on/ofif operating 

partmcnt are the same. Both radio waves are received by at system circuit, and a turn signal lamp operating system 

least one antenna of a column switch and a handle. circuit of the vehicle. Actuating a lever ID or IE toggles one 

In another embodiment, the antenna apparatus also makes ^^^^ °^ ^ plurality of combination switch sections IG 

use of a remote control unit for remote controlling a vehicu- (see FIG. 2) related, for example, to wiper operation, light 

lar load at a seat other than the driver's seat. 50 oa/off operation, and turn signal lamp operation within the 

According to stiU another embodiment, the antennas are ^"^^^^ ^°^y ^"^^^ ^°^y 

placed at a predetermined distance from the steering shaft of ^eludes a prmtcd circuit board (not shown) mounted with 

the vehicle ^ antenna lA and a transceiver circuit IF. 

In yet another embodiment of the present invention, the ^ ilj^strates an example circuit incorporated into the 

antennas are placed at a predetermined disUnce from a 55 column switch 1, according to a particular embodiment of 

common ground. the present invention. In the embodiment depicted in FIG. 2, 

The above summary of the present invention is not transceiver circuit IF is configured and arranged to 

intended to describe each illustrated embodiment or every demodulate an encoded signal carried by a radio wave 

implementation of the present invention. The figures and the ^^^^^^^^ f 1^^°^ * transmitter in the steering 

detailed description that follow more particularly exemplify 60 wheel 2, a keyless entry apparatus 4, or a remote control 

these embodiments. ^^^^^^ ^' steenng wheel 2, the keyless entry apparatus 

4, and the remote control device 5 are configured to generate 

BRIEF DESCRIPTION OF THE DRAWINGS these radio waves at a common frequency. The transceiver 

These and other aspects and advantages of the present circuit IF has an output end connected to a microcomputer 

invention will become apparent upon reading the following 65 at a rear stage. 

detailed description and upon reference to the drawings. In As illustrated in FIG. 2, the microcomputer IH is also 

the drawings: connected to the combination switch section IG. The micro- 
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computer IH is programmed to output an encoded signal 
through a first output section II in response to input signals 
from a transceiver circuit IF and the combination switch 
section IG, and, simultaneously with the encoded signal, a 
synchronizing/clock signal through a second output section S 
IJ. The encoded signal and synchronizing/clock signal are 
provided as inputs to a control unit 6, which is discussed 
below. 

The transceiver circuit IF, the combination switch section 
IG, the microcomputer IH, the first output section II, and 
the second output section IJ of the column switch 1 are 
connected to a c ommon ground pattern I B. The conductor 
pattern of the pffiTed circuit board is designed such that the 
antenna lAis at least, e.g., 10 mm distant from the common 
ground pattern IB, and at least, e.g., 10 mm from a steering ^5 
shaft 3 (see FIG. 1) positioned through the center of the 
coluimn switch 1. Separating the antenna 1 A from the ground 
improves the signal receiving sensitivity. 

To unlock the door from the outside of the vehicle, the 
keyless entry apparatus 4 transmits a radio wave. The 
frequency and electric field strength of the radio wave 
transmitted by the keyless entry apparatus 4 are determined 
by the radio wave management method. In a particular 
embodiment, the frequency is limited to no more than 
several hundred MHz, and the electric field strength is 
restricted to several hundred /<V/m at a location several 
meters distant from a transmission source. Therefore, where 
the frequency of the radio wave to be received by the 
antenna is set at several hundred MHz, the length of the 
antenna lA may be set at several tens of centimeters. In its 
attaching position, the column switch 1 is close to the 
vehicular front glass so that the radio wave transmitted from 
a radio wave transmitting source can be received by the 
antenna lA with high sensitivity without being blocked by 
the electromagneticaUy shielded vehicular body. 

The transceiver circuit IF shown in FIG. 2 can be 
implemented using a conventional FM demodulation type 
receiving circuit known in the art. Also, in the embodiment 
illustrated in FIG. 2, the combination switch section IG is 
implemented using a combination of switches SI, S2, S3, 
S4, . . . SN and resistances Rl, R2, R3, . . . RN. The column 
switch 1 depicted in FIG. 2 also includes a voltage regulator 
IL. 

A control unit 6 is connected to the column switch 1 and 45 
is configured to control vchicidar loads 7. Examples of such 
vehicular loads 7 include, but are not Umited to, a hands-free 
section 7A, a display section 7B, a speaker section 7C, an 
air-conditioning section 7D, a door locking actuator section 
7E, and lamp sections 7F and 7G, incorporated, for example, 50 
into an audiovisual (AV) device provided in a center console 
section. The control unit 6 shown in FIG. 2 includes a touch 
switch 6A; CPUs 6B, 6C, and 6D; a visual driver 6E; an 
audio driver 6F; an air-condidooer driver 6G; a power drive 
section 6H; an output section 61; an amplifier 6J; relays 6K 55 
and 6L; a ROM 6M; a controller 6N; a TEL block 60; and 
a voltage regulator 6P. The coltimn switch 1 and the control 
unit 6 are connected to a direct current power source 8 for 
the vehicle. 

As illustrated in FIG. 1, the steering wheel 2 includes a 60 
remote control switch 2D set in a padded section, e.g., next 
to a horn switch 2C. FIG. 3 is a schematic diagram illus- 
trating an example circuit arrangement implementing part of 
the steering wheel 2, according to a particular embodiment 
of the present invention. This circuit arrangement includes a 65 
transceiver circuit 2E for demodulating the encoded signal 
outputted by the microcomputer 2F for transmission as a 
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radio wave through the antetma 2A, The encoded signal is 
received through an input at a front end of the transceiver 
circuit 2E. Demodulation is controlled using the remote 
control switch 2D. The radio wave transmitted by the 
antenna 2A is set at the same frequency as the radio wave 
transmitted by the keyless entry apparatus 4. 

A power source of the transceiver circuit 2E is connected 
to a switch 2G. The switch circuit 2G comprises a transistor 
Tl and resistance Rll. and R12, enabling activation and 
deactivation of the transceiver circuit 2E by the microcom- 
puter 2F. Those skilled in the art will appreciate that the 
transceiver circuit 2E can be implemented using a conven- 
tional FM modulation type transmitting circuit. The remote 
control switch 2D comprises a combination of switches S6, 
S7, S8, S9, . . . SZ and resistances R6, R7, R8, R9, . . . RZ. 
The circuit arrangement iUustrated in FIG. 3 also includes a 
voltage regulator 2H. 

The remote control switch 2D, the transceiver circuit 2E, 
and the microcomputer 2F of the steering wheel 2 arc 
connected to a common ground pattern 2B. The conductor 
pattern of the printed circuit board is designed such that the 
antenna 2A is at least, for example, 10 mm distant from the 
ground pattern 2B and at least 10 mm distant from the 
steering shaft placed through the center of the column switch 
1. Separating the antenna 2A from the ground 2B improves 
signal receiving sensitivity. 

An understanding of the operation of this embodiment of 
the present invention can be gained through the following 
discussion. For example, if a radio wave is transmitted from 
the keyless entry apparatus 4 outside the vehicle, the radio 
wave is received by the antenna lA of the column switch 1 
and provided as an input to the transceiver circtiit IF. The 
transceiver circuit IF wave-detects a high frequency signal 
to extract an encoded signal carried by the high frequency 
signal, inputting it to the microcomputer IH. The micro- 
computer IH compares the inputted encoded signal with a 
pre -stored reference code. As a result, if an ID code for the 
own vehicle is detected, the microcomputer determines the 
kind of control code transmitted in combination with the ID 
code. Where the control code represents a keyless entry, a 
corresponding encoded signal is output to the CPU 6B of the 
control unit 6 and a clock signal. This causes the control unit 
6 to output a control signal to a door lock aauator 7E to 
unlock the door. 

If a radio wave is transmitted from the remote control unit 

5 within rather than outside the vehicle, the radio wave is 
received by the anteima lA of the column switch 1 and 
provided as an input to the transceiver circuit IF. The 
transceiver circuit IF wave -detects a high frequency signal 
to extract an encoded signal carried by the high frequency 
signal, inputting it to the microcomputer IH.'The micro- 
computer IH determines the kind of a control code from the 
inputted encoded signal and a pre -stored reference code to 
output a corresponding encoded signal to the CPU 6B of the 
control unit 6 and a clock signal. This causes the control unit 

6 to output a control signal to, for example, the air- 
conditioning section 7D or a similar subsystem. 

If, on the other hand, a radio wave is transmitted from the 
handle 2, the radio wave is received by the antenna lAof the 
column switch 1 and provided as input to the transceiver 
circuit IF. The transceiver circuit IF wave-detects a high 
frequency signal to extract an encoded signal carried by the 
high frequency signal, inputtiag it to the microcomputer IH. 
The microcomputer IH determines the kind of a control 
code from the inputted encoded signal and a pre-stored 
reference code to output a conesponding encoded signal to 
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the CPU 6B of the control unit 6 and a clock signal. This 
causes the control unit 6 to output a control signal to a 
hands-free section 7A, a display section 7B, a speaker 7C, 
and/or the air-conditioning section 7D or a similar sub- 
system. 5 

With the radio wave generated from the keyless entry 
apparatus and the radio wave generated from the remote 
control unit inside the compartment having the same 
frequency, both radio waves can be received by at least oqc 
antenna of a column switch and a steering wheel As a result, lO 
the radio wave transmitted from the keyless entry apparatus 
is free of obstruction by the electromagnelically shielded 
vehicular body and can be received by the antenna with high 
sensitivity. Furthermore, the antenna apparatus of the 
present invention is inexpensive and does not require a 15 
coaxial cable for connecting the transceiver circuit and the 
antenna, a connector exclusive to the coaxial cable, a case 
for housing the transceiver circuit, or a power source line 
exclusively for supplying power to the transceiver circuit. 
The antenna can also be used to receive the radio wave 20 
generated by the remote control unit within the vehicular 
compartment, reducing the total price of the vehicle. 

Also, because the remote control unit can be used to 
control a vehicular load at a seat other than the driver's seat, 
another advantage offered by the present invention is that the ^ 
radio wave generated at the other seat can be received by the 
antenna for the keyless entry apparatus. Moreover, placing 
the antennas distant from the steering shaft and the conamon 
ground pattern improves the transmitting and receiving 
sensitivity of the antenna. 

The various embodiments described above are provided 
by way of illustration only and should not be construed to 
hmit the invention. Those skilled in the art will readily 
recognize various modifications and changes that can be 
made to these embodiments without strictly following the 
example embodiments and applications illustrated and 
described herein, and without departing from the true spirit 
and scope of the present invention, which is set forth in the 
following claims. For example, the anterma provided in the 
handle can receive the radio wave transmitted by the keyless 
entry apparatus or the remote control unit. Also, the modu- 
lating method by using the transceiver can adopt a method 
other than the FM modulating method. Further, the column 
switch can be implemented as a switch around the vehicular 
handle or steering wheel, and not limited to the lever switch 
type illustrated in and discussed in connection with FIG, 1. 

What is claimed is: 

1. An antenna apparatus for use in a vehicle, comprising: 
a first antenna located in a steering wheel of the vehicle 

or in a column switch adapted to be attached to a 

steering column of the vehicle; 
a remote transmitter that transmits an encoded radio wave 

signal having a preselected frequency from a location 

outside the vehicle; 55 
an interior transmitter located inside the vehicle that 

transmits an encoded radio wave signal having the 

same frequency as the radio wave signal transmitted by 

the remote transmitter; and 
the first antenna being configured and arranged to receive 60 

the encoded radio wave signals transmitted by the 

remote transmitter outside the vehicle and the interior 

transmitter inside the vehicle. 

2. An antenna apparatus according to claim 1, wherein the 
interior transmitter comprises a remote controller configured 65 
and arranged to control a vehicular load from a passenger 
seat of the vehicle other than the driver's seat. 
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3. An antenna apparatus according to claim 2, wherein the 
vehicular load comprises at least one of a hands-free com- 
munication arrangement, a display arrangement, a speaker 
anangement, an air-conditioning arrangement, a door lock 
actuation arrangement, and a lamp arrangement. 

4. An antenna apparatus according to claim 1, further 
comprising a steering shaft coupled to the steering wheel 
adjacent to the column switch, the first antenna being located 
at a preselected distance from the steering shaft. 

5. An antenna apparatus according to claim 4, wherein the 
preselected distance is at least 10 mm. 

6. An antenna apparatus for use in a vehicle, comprising: 
a first antenna located in a steering wheel of the vehicle; 

and 

a second antenna located in a column switch; 

wherein the first and second antennas are configured and 
arranged to receive radio waves of a preselected fre- 
quency generated by at least one of a remote transmitter 
outside the vehicle and an interior transmitter inside the 
vehicle; and 

further comprising first and second common ground pat- 
tems associated with the first and second antennas, 
respectively, wherein the antennas are located at a 
preselected distance from the common ground patterns 
with which they are associated. 

7. An antenna apparatus according to claim 6, wherein the 
preselected distance is at least 10 mm. 

8. An antenna apparatus according to claim 1, further 
comprising a transceiver circuit coupled to receive a control 
signal from a microcomputer located in the steering wheel 
and configured and arranged to demodulate the control 
signal for output using a second antenna, said second 
antenna being located in the steering wheel and said first 
antenna being located in the column switch. 

9. An antenna apparatus for use in a vehicle, comprising: 
a first antenna located in a steering wheel of the vehicle; 

and 

a second antenna located in a column switch; 

wherein the first and second antennas are configured and 
arranged to receive radio waves of a preselected fre- 
quency generated by at least one of a remote transmitter 
outside the vehicle and an interior transmitter inside the 
vehicle; 

further comprising a transceiver circuit coupled to receive 
a control signal from a microcomputer and configured 
and arranged to demodulate the control signal for 
output using at least one of the first and second anten- 
nas; and 

wherein the microcomputer is configured and arranged to 
receive an input signal from the transceiver circuit and, 
in response to the input signal, provide the control 
signal to the transceiver. 

10. An anteima apparatus according to claim 1, wherein 
the remote transmitter is a keyless entry apparatus for 
locking and unlocking doors of the vehicle. 

11. A remote control arrangement for a vehicle, compris- 
ing: 

a keyless entry transmitter that transmits an encoded radio 
wave signal having a preselected frequency from a 
location outside the vehicle; 

a first interior transmitter located inside the vehicle that 
transmits an encoded radio wave signal having the 
same frequency as the radio wave signal transmitted by 
the keyless entry transmitter; and 

a first antenna located in a steering wheel of the vehicle 
or in a column switch adapted to be attached to a 
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Steering column of the vehicle, said first antenna being 
configured and arranged to receive the encoded radio 
wave signals transmitted by the remote traasmitter 
outside the vehicle and the first interior transmitter 
inside the vehicle and to communicate the signals to a 
transceiver circuit for controlling a vehicular load. 
12. The remote control arrangement according to claim 
11, wherein the first interior transmitter comprises a remote 
controller configured and arranged to control a vehicular 
load from a passenger scat of the vehicle other than, a 
driver's seat. 
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13. The remote control arrangement according to claim 
12, wherein said first antenna is located in said column 
switch, and further comprising a second interior transmitter 
located inside the vehicle that transmits an encoded radio 
wave signal having the same frequency as the radio wave 
signal transmitted by the keyless entry transmitter and the 
first interior transmitter, said second interior transmitter 
comprising a second antenna and a transceiver circuit 
located in the steering wheel. 
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[57]. ABSTRACT 

An automobile remote-control system is disclosed. This 
system is characterized such that: a transmitter includes 
a carrier oscillating circuit fpr oscillating a carrier with 
a frequency higher than a radio broadcasting frequency 
band or a telephone transmitting-and-receiving fre- 
quency band; an operation voltage of this carrier oscil- 
lating circuit is turned ON/OFF by a drive control 
circuit; the carrier oscillating circuit is turned ON for a 
preset period prior to the transmission of the code 
thereby to transmit a leader pulse signal; the carrier 
oscillating circuit is subsequently turned ON in a pulse- 
like configuration at an interval corresponding to the 
code thereby to transmit a code pulse signal; a receiver 
receives the signal from the transmitter through a radio 
receiving antenna or a telephone transmitting-and- 
receiving antenna; the receiver is kept in an operation- 
state by a periodic operation control circuit at a cycle 
shorter than a continuance time of the leader pulse 
signal; when the leader pulse signal is detected by a 
detecting circuit, the receiver is held in the operation- 
state by an operation holding circuit; and the code pulse 
signal is converted into a code in accordance with a 
pulse interval by a code converting circuit. 

4 Claims, 2 Drawing Sheets 
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AUTOMOBILE REMOTE-CONTROL SYSTEM 

BACKGROUND OF THE INVENTION 

1. Field of the Invention: ^ 
The present invention relates to an automobile 

remote-control system for remote-controlling a door 
and the like of an automobile. 

2. Description of the Prior Art: 

There has heretofore been employed an automobile 
remote-control system for effecting a locking-and- 
unlocking operation of a door of an automobile or its 
trunk room and a lighting-and-extinguishing operation 
of a room lamp thereof. This kind of remote-control 
system is arranged such that the operator carries a trans- 
. mitter, while the automobile is loaded with a receiver. 
A carrier which is so frequency-modulated or ampli- 
tude-modulated in a modulating circuit as to correspond 
to a code is transmitted from the transmitter, and the 
thus transmitted carrier is received tl^ough the interme- 20 
diary of an appropriate antenna by the receiver. Subse- 
quently, an adequate actuator is operated in accordance 
with the code, thereby performing the remote-control 
operation. 

The above-described prior art automobile remote- 25 
control system is, however, attended with problems 
wherein the appropriate antenna has to be prepared 
separately from another radio receiving antenna, which 
arrangement not only brings about uneconomicalness 
but also spoils the appearance because of a plurality of 30 
antennas being protruded from the body of automobile. 
In addition, there arises a problem in which a dangerous 
situation with respect to the outer circumference of the 
body of automobile is worsened. Since the carrier is 
transmitted after being modulated in accordance with 35 
the code, a carrier oscillating circuit for outputting the 
carrier is consecutively controlled in an operation-state 
during the transmission thereof, resulting in a problem 
in which a large amount of electric power is consumed 
and a life-span of a power source battery built in the 40 
transmitter resultingly becomes short. Furthermore, the 
transmitter requires the modulating circuit for modulat- 
ing the carrier; and at the same time a configuration of 
the circuit becomes intricate, which is the very obstacle 
both against miniaturization of the transmitter and 45 
against reduction in weight thereof. It is uncertain to 
know when the carrier is transmitted from the transmit- 
ter; and the receiver which is on the stand-by remains in 
the operation-state for a long period of time, thereby 
consuming a great deal of electric power of the car bat- 50 
tcry for supplying the operation voltage to the receiver. 

SUMMARY OF THE INVENTION 
Accordingly, it is a priinary object of the present 
invention which is made with a view to obviating the 55 
above-d^ribed problems incidental to a conventional 
automobile remote-control system to provide a novel 
automobile remote-control system wherein a radio re- 
ceiving antenna serves as the antenna designed for the 
automobile remote-control system, and a transmitter 60 
and a receiver consume less electric power. 

To this end, according to one aspect of the mvention, 
m an automobile remote-control system wherein a pres- 
ent code is transmitted from the transmitter and is the 
received by the receiver equipped in the automobile; 65 
and an actuator is operated in accordance with the 
aforementioned code, there is provided a novel automo- 
bile remote-control system characterized such that the 
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transmitter includes a carrier oscillating circuit for os- 
cillating the carrier with a frequency that is higher than 
a radio broadcasting frequency band or a telephone 
transmitting-and-receiving frequency band; an opera- 
tion voltage of this carrier oscillating circuit is tuned 
ON/OFF by means of a drive control circuit; the car- 
rier oscillating circuit is, at the first onset, turned ON 
for a predetermined period of time prior to the transmis- 
sion of the code thereby to transmit a leader pulse sig- 
nal; the above-mentioned carrier oscillating circuit is 
subsequently turned ON in a pulse-like configuration at 
an interval corresponding to the foregoing code thereby 
to transmit a code pulse signal; the above-described 
receiver receives the signal transmitted from the trans- 
mitter through the intermediary of the radio receiving 
antenna or the telephone transmitting-and-receiving 
antenna installed in the automobile; the receiver is kept 
in an operation-state by a periodic operation control 
circuit for a short while at a cycle shorter than a contin- 
uance time of the above-mentioned leader pulse signal; 
when the leader pulse signal is detected by means of a 
detecting circuit during the operation of the receiver, 
the receiver is held in the operation-state by an opera- 
tion holding circuit while receiving the code pulse sig- 
nal; and the above-mentioned code pulse signal is con- 
verted into a code in accordance with the pulse interval 
by means of a code converting circuit. 

Since the frequency of the carrier of the transmitter is 
made higher than tie radio broadcasting frequency 
band or the telephone transmitting-and-receiving fre- 
quency band, it is feasible to separate the signal trans- 
mitted from the transmitter from the radio broadcasting 
signals or the like on account of the difference between 
the frequency bands thereof. The radio receiving an- 
tenna may serve as the receiving antenna for the auto- 
mobile remote-control system. Furthermore, the opera- 
tion voltage of the carrier oscillating cirucit is turned 
ON/OFF thereby to transmit the code pulse signal in 
the pulse-like configuration at the interval correspond- 
mg to the code. Hence, the operation time of the trans- 
mitter that goes on transmitting is short, and inevitably 
the electric power consumed is small. Moreover, the 
receiver is periodically kept in the operation-state for a 
short time, and immediately when detecting the signal 
from the transmitter, the operation-state is held for the 
predetermined period of time. Therefore, the operation 
time of the receiver that is on the stand-by is short, this 
leading to a decrease in cosumption of electric power. 

Tliese aiid other objects, features and advantages of 
the invention will become more apparent on reading the 
following detailed description in connection with the 
accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS: 
FIG. 1 is a block circuit diagram of an automobile 
remote-control system according to the present inven- 
tion; 

FIGS. 2(a), 2(6), 2(c) are time charts each showing an 
operation of the automobile remote-control system 
show in FIG. 1; and 

FIGS. 3(fl), 3(6) are views each showing a constitu- 
tion of a code pulse signal illustrated in FIG. 2, 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT: 

An embodiment of the present invention will herein- 
after be described with reference to FIGS. 1 to 3. FIG 
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1 is a block circuit diagram of an automobile remote* 
control system according to the present invention. 
FIGS. 2(a), 2(6), 2(c) are time charts which in combina- 
tion show operations of the automobile remote-control 
system depicted in FIG. 1. FIGS. 3(a), 3{b) are views 5 
each showing a constitution of a code pulse signal of 

no. 2. 

In FIGS. 1 to 3 inclusive, the situation of a transmit- 
ter 1 is such that an operation voltage outputted from a 
built-in power source battery (not illustrated) is sup- 10 
plied via a drive control circuit 2 composed by a semi- 
conductor switch and other components to a carrier 
oscillating circuit 3. When the carrier oscillating circuit 
3 is supplied with thie operation voltage, a carrier hav- 
ing a frequency that is higher than a radio broadcasting IS 
frequency band or a telephone transmitting-and-recciv- 
ing frequency band is oscillated, thereby transmitting it 
from a transmitting antenna 4. Upon shut-off of the 
operation voltage,, the carrier ceases to oscillated. 
Thereafter, the drive control circuit 2 in which the 20 
operation voltage is turned ON/OFF is ON/OFF-con- 
trolled by the output of a data generating circuit 3. 

Data to be transmitted are formed by combinations of 
codes of "0" and "1". The output from the data generat- 
ing circuit 5 is turned ON at a timing tS when the code 25 
is *'0" and is then kept in an OFF-state for a period t6. 
An interval t7 ranges from an ON-state to the next one. 
When the code is "1", the output oif the data generating 
cirucit 5 remains to be ON at the timing t5 and is then 
turned OFF for a period t8. Similarly, an mterval t9 30 
ranges from the ON-state to the next one. It is to be 
remarked that the period t6 differs from the period t8, 
and the mterval t7 likewise differs from the interval t9. 
The drive control circuit 2 is ON/OFF-controlled by 
the output from the data generating circuit 5 invested 35 
with such characteristics. When the code is **0", pulse- 
like carriers are, as illustrated in FIG. 3(a), outputted 
from the carrier oscillating circuit 3 at the pulse inter- 
vals t7. When the code is "1", the same carriers arc, as 
shown in FIG. (*), outputted at the intervals t9. The 40 
data are converted into combinations of the pulse-like 
carriers having the pulse interval t7 or the interval t9 
corresponding to the codes of "0" and "1", thereby 
transmitting them as code pulse signals CI to C4 de- 
picted hi FIG. 2(a) from the transmitter 1. The code 45 
pulse signals CI to C4 are repeatedly transmitted with 
no variation in content, whereby the data contents are 
accurately transferred to the receiver. In advance of the 
code pulse signals CI to C4, a leader pulse is outputted 
from the data generating circuit 5 with a relatively long 50 
continuance time tl. Hence, a leader pulse signal R 
which continues just for a long time tl is, as shown in 
FIG. 2(c), transmitted from the carrier oscillating cir- 
cuit 3; and subsequently the code pulse signals CI to C4 
are transmitted. 55 

In the second place, the radio receiving antenna or 
the telephone transmitting-and-receiving antenna 6 of 
the automobile is provided with a distributor 7; and the 
carrier from the transmitter 1 is inputted to the receiver 
because of the frequency-difference. Thereupon, a radio 60 
broadcasting signal or a telephone transmitting-and- 
receiving signal is inputted to the radio receiver or the 
telephone transmitter-receiver 9. In this maimer, the 
radio receiving anstenna or the telephone transmitting- 
and-receiving antenna 6 serves as the receiving antenna 65 
used for the automobile remote-control system. 

The operation of the receiving is that the carrier 
transmitted frx>m the transmitter 1 is tuning-selected in a 
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receiving circuit 10 and is then transferred to a pulse 
forming circuit 11; and the outputs of this pulse forming 
circuit 11 are imparted both to one input terminal of an 
AND circuit 12 and to a data processing circuit 13. The 
receiving circuit 2 and the pulse forming circuit 11 are 
supplied with the operation voltages by a power source 
circuit 14. The receiver 8 is equipped with a timable 
circuit 15 wherein pulses P are, as Qlustrated in FIG. 
2(6), periodically outputted with a short pulse with 12 at 
a cycle t3 shorther than the continuance time tl of the 
leader pulse signal R. The pulses P are imparted both to 
the other input terminal of the AND circuit 12 and to 
one input terminal of an OR circuit 16. The outputs of 
the AND circuit are sent forth to a trigger input termi- 
nal of a multi-vibrator 17 which outputs an output pulse 
having a pulse width t4 which constinues for a perdeter- 
mined period enough to receive the code pulse signals 
CI to C4. The output pulse of the multi-vibrator 17 is 
given to the other input termmal of the OR circuit 16. 
Supplying the receiving circuit 10 and the pulse form- 
ing circuit 11 with operation voltages of the power 
source circuit 14 is intermittently controlled by the 
output of the OR circuit 16. 

In such a constitution, the pulses P are imparted from 
a timable circuit 15 via the OR circuit 16 to the power 
source circuit 14, and the operation voltages are sup- 
plied from the power source circuit 14 both to the re- 
ceiving cu-cuit 10 and to the pulse forming circuit 11 
during only the period t2 for which the pulses P are 
outputted, whereby the receiver 8 is brought to the 
operation. While on the other hand, the receiver 8 is in 
the non-operation state during a period for which the 
pulses P arc not outputted. Under such a stand-by con- 
dition, when the leader pulse signal R and the code 
pulse signals CI to C4 are, as shown in FIG. 2(a), trans- 
mitted from the transmitter 1, the leader pulse signals R 
arc received by the receiving circuit 10 which is 
brought into the operation-state by dint of pulses F 
outputted during the transmission of the leader pulse 
signals R, and the thus received leader pulse signals R 
are transmitted via the pulse forming circuit 11 to one 
input terminal of the AND circuit 12. At this time, 
inasmuch as the pulses P' arc imparted from the timable 
circuit 15 to the other input terminal of the AND circuit 
12, and the AND circuit 12 generates the output 
thereby to trigger the multi-vibrator 17. Thereafter, the 
output pulses of the multi-vibrator 17 are sent via the 
OR circuit 16 to the power source circuit 14; and the 
power source circuits 14 continuously supplies the op- 
eration voltages to the receiving circuit 10 and the pulse 
forming circuit 11 during the preset period t4. The code 
pulse signals CI to C4 are receiv^ by virtue of the 
consecutive operation of the receiver 8 and are then 
adequately processed by the data processing circuit 13. 

The data processmg circuit 13 subsumes a code con- 
verting circuit wherein conversion into the codes of "0" 
or "1" is effected m accordance with the pulse interval 
t7 or the interval t9 of the code pulse signals CI to C4 
which are transmitted to the data processing circuit 13; 
and the data in which these codes are combined are 
properly processed in the data processing curcuit 13. 
The outputs of the data processing circuit 13 are sent 
forth to actuators 18, Id, 20 in accordance with the data, 
thereby locking and unlocking the door or the trunk 
room of the automobile. 

In the embodiment relative to the receiver 8, the 
timable circuit 15 involves a periodic operation control 
circuit, the AND circuit 12 involves a detecting circuit, 
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and the multi.vibrator 17 is defined as an operation set code, wherein said data pulse signals from said 

holding circuit These contitutions are not, however. transmitter have a uniform pulse width and are 

hmitative. Any structure is appUcable, if the circuits spaced apart either by a first data time period to 

have the same fimrtions indicate a binary "1" or a different, second data 

As can be clarified from the descnption thus far 5 time period to indicate a binary "0": 

♦Tfvf; remotejcontrol system according said receiver being connected to an antenna insteUed 

IffSt?^ r'"*'*'" the foUowmg favorable i„ the automobUe to receive said code signal, a^d 

S r.?^,, H*?^"' f K T*^" having a receiving circuit, an operating cLdt for 

higher than the radio broadcastmg frequency band or operating said receiving drcuit to reJve the dau 

Ae telephone transm.ttmg-and-rece.vmg frequency 10 pulse si|.als of said code signal rSd by the 

band, it is possible to separate the signal transmitted a • ^'^^^^^cu oy mc 

from the transmitter from the radio bro^asting sig^ ' processmg circuit for processing the 

or the like due to the difference between the freuencies [r^^^H^"^/^^^^ T ^'^"'^ >f 

thereof. The radio receiving antenna or the like may Z^^'t^'^^^ ^l"^? ''T^ '"^^ 

serve as the receiving antemia used for the automobile 15 l^Zt^ ^ ! ^ T^""^ '° 1^'""'°' 

remote^ontrol system according to the present inven- l"^!"^ w ' "^1^ "^"^ represented by said 

tion and hence it is unnecessary to prepare an appropri- , mformatioa 

ate antenna. With this arrangement, the costs for pro- , , ^emote-control system according to 

ducing the device are reduced as a whole, and the ap- ^f^. ^' ^T^"" '^"^ operatmg circuit includes a tima- 

pearance of the automobUe is not spoiled because of a 20 , ^.^T^ S^f ^®^S * series of timing pulses of a 

small number of antennas being protruded therefrom rejatively short pulse width spaced apart by a predeter- 

Furthermore, a dangerous situation attributed to the ^ ^^^^ *® shorter than the leader 

protrudent members can considerably be moderated. Period ofsaid leader pulse signal of said code signal 

Inasmuch as the pulse-like carriers are transmitted at the Received from said transmitter, a power source circuit 

pulse intervals according to the code while the opera- 25 . providmg an operating voltage to said receiving 

tion voltage of the carrier oscillating circuit is turned circuit m response to an enabling signal, and a detecting 

ON/OFF, not only the operation time of the transmitter detecting synchronous receipt of both a tim- 

which is on the transmission is short, but also the device ™S P^^^ ^^?^ timable circuit and said leader pulse 

needs less consumption of electric power. Moreover, as ^^S?^^ of said code signal and for providing in response 

in the case of this type of conventional device, the trans- 30 ^^^^^^ ^ enabling signal to said power source circuit 

mitter requires no modulating circuit, and constitutions enabling it to provide the operating voltage to oper- 

of circuits are simple, which configuration facilitates a ^^f receiving circuit continuously for a predeter- 

miniaturization of the transmitter and brings about a rained operating time period, wherein said operating 

reduction in weight thereof. In addition, the receiver is period is sufficiently longer than said data time 

periodically put into the operation-state for a short 35 period of said code signal to allow receipt of said data 

while, and the operation-state is held for a predeter- P^se signals representing the preset code, said receiver 

inined period of time immediately after detecting the otherwise being kept in a non-operated standy condi- 

signal from the transmitter, Hence, the operation time t^on. 

of the receiver which is on the stand-by is decreased, 3, An automobile remote-control system according to 
whereby a comparatively small amount of electric 40 claim 1, wherein the antenna is used for an automobile 
power is consumed and the battery loaded in the auto- radio or an automobile telephone installed in the auto- 
mobile is also small in cosumption of electric power. mobile, the carrier frequency used by said carrier oscil- 
What is claimed is: lating circuit of said transmitter is higher than the fre- 
1. In an automobile remote control system in which a quencies of the corresponding broadcasting bands of 
preset code is transmitted from a remote transmitter, 45 the automobile radio or telephone connected to the 
said code is received by a receiver installed in an auto- antenna, and said receiver includes a distributor for 
mobile, and an actuator is operated in accordance with routing the higher frequency carrier signal from said 
said code received by said receiver, transmitter to said receiver, 
the improvement comprising: 4. An automobUe remote-control system according to 
said transmitter being provided with a carrier oscU- 50 claim 2, wherein said detectmg circuit includes and 
latmg circmt for oscillating a carrier with a prede- AND circuit receiving an output from said receiving 
termined frequency, a power source for supplying circuit and said timing pulse output of said timable cir- 
an operatmg voltage to said carrier oscillating cir- cuit, a multi-vibrator for providing a continuing output 
cmt, and a data generating circuit for turning said for said predetermined operating tune period in re- 
operating v^tagc to said carrier oscillating circuit 55 sponse to a high output from said AND circuit, and an 
ON and OFF selectively to transmit a code signal OR circuit for providing an enabling output to said 
composed of a leader pulse signal which is ON for power source circuit in response to either the timing 
a predetenmned leader tune period and, subse- pulse output of said timable circuit or the continuing 
quenUy, a senes of data pulse signals during a pre- output of said multi-vibrator. 



determined data time period representing said pre- 60 



* * * * 



65 
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